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@ Power source control apparatus for display unit 

(g) A power source control apparatus controls a 
power source (41) of a display unit (4) of a 
system which includes an input device (1) and a 
computer body (3). The power source control 
apparatus includes a first part (21) for detecting 
an input signal which is output from the input 
device and for tuming ON the power source of 
the display unit based on the detection of the 
input signal in a state where the power source is 
OFF, a second part (23) for turning OFF the 
power source of the display unit if the first part 
detects no Input signal for a predetermined 
time, and a third part (22) for transmitting to the 
computer body second and subsequent input 
signals detected by the first part, so that the 
power source of the display unit is automati- 
cally turned ON in response to the input signal 
from the input device, but only the second and 
subsequent Input signals are transmitted to the 
main body. In other words, the first input signal 
is blocked and is not transmitted to the main 
body, so that the state of the main body at the 
time when the power source of the display unit 
is turned ON is conrectly displayed on the dis- 
play unit 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to power 
source control apparatuses, and more particularly to 
a power source control apparatus for automatically 
turning ON/OFF a power source of a display unit de- 
pending on the existence of an input signal. 

Recently, computers, personal computers and 
the like (hereinafter simply referred to as main bod- 
ies) are more frequently operated unattended in a 
continuous manner. For this reason, in order to pre- 
vent burnout and extend the serviceable life of a cath- 
ode ray tube (CRT) which is connected to the main 
body during the unattended operation, there are de- 
mands to turn OFF a CRT power source. In this case, 
the main body operates even if the CRT powersource 
is turned OFF. 

Conventionally, an input signal from an Input de- 
vice such as a keyboard is monitored, and the CRT 
power source is turned OFF if the input signal is not 
received for a predetermined time. The CRT power 
source is turned ON when the Input signal Is detected. 

But when turning ON the CRT power source 
when the input signal is detected, it is necessary to 
display the state of the main body at the time when 
the CRT power source is turned ON, because the 
main body continues to operate even while the CRT 
power source is OFF. Hence, according to the con- 
ventional method of turning ON the CRT power 
source when the input signal is detected, the input 
signal is transmitted to the main body in addition to 
turning ON the CRT power source when the input sig- 
nal is detected. 

As described above, the main body continues to 
operate even while the CRT powersource is OFF. For 
this reason, if the input signal is input from the key- 
board, a software of the main body will operate in re- 
sponse to this input signal. Therefore, if the CRT pow- 
er source is turned ON by generating the input signal 
by manipulating an arbitrary key of the keyboard, a 
mouse or the like in the state where the CRT power 
source Is OFF, the state of the main body at the time 
when the CRT power source is turned ON is not cor- 
rectly displayed on the CRT. In other words, the ac- 
tual display on the CRT relates to the state of the main 
body which carries out an erroneous operation in re- 
sponse to the input signal. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present 
invention to provide a novel and useful power source 
control apparatus in which the problems described 
above are eliminated. 

Another and more specific object of the present 
invention is to provide a power source control appa- 
ratus for controlling a power source of a display unit 
of a system which includes an input device and a conn- 



puter body, comprising first means for detecting an in- 
put signal which is output from the input device, and 
for turning ON the power source of the display unit 
based on the detect k}n of the input signal in a state 

5 where the power source is OFF, second means, cou- 
pled to the first means, for turning OFF the power 
source of the display unit if the first means detects no 
input signal for a predetermined time, and third 
means, coupled to the first means, for transmitting to 

10 t he computer body second and subsequent input sig- 
nals detected by the first means. According to the 
power source control apparatus of the present Inven- 
tion, the power source of the display unit is automat- 
ically turned ON in response to the input signal from 

IS the input device, but only the second and subsequent 
input signals are transmitted to the main body. In 
other words, the first input signal is blocked and is not 
transmitted to the main body, so that the state of the 
main body at the time when the power source of the 

20 display unit is turned ON is correctly displayed on the 
display unit. 

Other objects and further features of the present 
invention will be apparent from the following detailed 
description when read in conjunction with the accom- 
25 panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a system block diagram for explaining 
30 the operating principle of the present invention; 

FIG.2 is a system block diagram showing an em- 
bodiment of a power source control apparatus ac- 
cording to the present invention; 
FIG.3 is a perspective view of a personal comput- 
35 er Including the embodiment of the powersource 

control apparatus; 

F1G.4 is a flow chart for explaining the operation 
of the embodiment of the power source control 
apparatus; 

40 FIG. 5 is a flow chart for explaining a timer inter- 

rupt of the embodiment of the power source con- 
trol apparatus; 

FIG.6 is a timing chart for explaining the opera- 
tion of the embodiment of the powersource con- 
45 trol apparatus; and 

FIG. 7 is a diagram for explaining data formats 
used in the embodiment of the powersource con- 
trol apparatus. 

50 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First, a description will be given of the operating 
principle of the present invention, by referring to 
55 FIG.1. 

In FIG.1, a power source control apparatus 2 in- 
cludes a signal detection circuit 21 for detecting an in- 
put signal from an input device 1, a gate circuit 22 
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which determines whether or not to transmit the input 
signal detected by the signal detection circuit 21 to a 
computer body (rnain body) 3, and a timer circuit 23 
for turning OFF a power source 41 of a display unit 
(CRT) 4 rf the signal detection circuit21 detects no in- 5 
put signal for a predetermined time. 

When the power source 41 of the display unit 4 
is OFF, the signal detection circuit 21 turns ON the 
power source 41 based on the input signal. In addi- 
tion, the gate circuit 22 transmits the second and sub- io 
sequent Input signals detected by the signal detection 
circuit 21 to the computer body 3. When the signal de- 
tection circuit 21 detects the first input signal from the 
input device 1 , the signal detection circuit 21 turns ON 
the power source 41 of the display unit 4. is 

In a state where the power source 41 of the dis- 
play unit 4 is ON, the input signal from the input de- 
vice 1 is transmitted to the computer body 3 via the 
signal detection circuit 21 and the gate circuit 22. The 
timer circuit 23 is reset and starts to count every time 20 
an input signal is received from the input device 1. 
The timer circuit 23 does not operate if the next Input 
signal is received within a predetermined (or preset) 
time from the receipt of the immediately previous in- 
put signal. However, if the next input signal is not de- 25 
tected by the signal detection circuit 21 within the pre- 
determined time, the timer circuit 23 turns OFF the 
power source 41 of the display unit 4. 

If an input signal is received in a state where the 
power source 41 of the display unit 4 is OFF, the sig- 30 
nal detection circuit 21 turns ON the power source 41 
based on a first input signal. The gate circuit 22 opens 
its gate after the first input signal is received and be- 
fore a second input signal is received, and transmits 
t he second and subsequent input signals to the conv 35 
puter body 3. Accordingly, the first input signal which 
requests the power source 41 to be turned ON is not 
transmitted to the computer body 3, and thus, the 
computer body 3 will not carry out an erroneous op- 
eration In response to the first input signal. As a re- 40 
suit, the stale of the computer body 3 at the time when 
the power source 41 is turned ON is correctly dis- 
played on the display unit 4. 

Next, a description will be given of an embodi- 
ment of a power source control apparatus according 45 
to the present Invention, by referring to FIGS .2 and 3. 
FIG.2 shows the embodiment of the power source 
control apparatus, and FIG.3 shows a personal con)- 
puter including this embodiment of the power source 
control apparatus. so 

in FIGS.2 and 3, a display unit power source con- 
troller 50 transmits an input signal from a keyboard 51 
to a main body 52, and also controls the ON/OFF 
state of a power source 54 of a CRT 53. The display 
screen of the CRT 53 is controlled by a CRT driver cir- 55 
cuit 55. 

A microprocessor unit (MRU) 56 detects the input 
signal from the keyboard 51, and turns the power 



source 54 ON if the power source 54 is OFF. The MRU 

56 includes the functions of a signal detection circuit 
which outputs a gate signal for opening a gate part 58 
after a predetermined time elapses from a time when 
a first input signal is received and before a second in- 
put signal is received, and the functions of .a timer cir- 
cuit which is reset by the input signal and starts to op- 
erate so as to turn OFF the power source 54 if the 
next input signal is not received even after the prede- 
termined time elapses. The gate part 58 is a NAND 
circuit which receives the input signal via an inverter 

57 and a gate control signal, both from the MRU 56. 

FIG.4 is a flowchart for explaining the operation 
of this embodiment, and FIG.5 is a flow chart for ex- 
plaining a timer interrupt of this embodiment. 

FIG.4 shows the operation of the MRU 56. In 
FIG.4, a step 61 sets an internal timer of the MRU 56 
so that the internal timer operates if the input signal 
is not input for a time t. For example, the time t can 
be set to 10 seconds, 15 minutes, 30 minutes, one 
hour, 12 hours or the like. In this embodiment, the 
time t of 10 seconds is used for testing purposes. 
Then, a step 62 constantly monitors the Input from 
the keyboard 51, so as to decide whether or not an 
input signal is received from the keyboard 51. When 
the decision result in the step 62 becomes YES, a 
step 63 decides whether or not the power source 54 
Is already ON. If the decision result in the step 63 is 
YES, a step 64 resets the internal tinner, and the proc- 
ess returns to the step 62. 

On the other hand, if the decision result in the 
step 63 is NO, a step 65 turns ON the power source 
54. Then, a step 66 waits for a predetermined after 
the input of the first Input signal is completed and be- 
fore the second input signal is input. A step 67 opens 
the gate part 58 which is provided in a communication 
path between the keyboard 51 and the main body 52, 
and the process advances to the step 64 described 
above. 

In FIG.5, a step 71 times the predetermined time 
from the time when the internal timer of the MRU 56 
is reset. When the predetermined time elapses, a 
step 72 makes an interrupt, and a step 73 stops the 
internal timer. A step 74 turns OFF the power source 
54 and closes the gate part 58. Thereafter, the proc- 
ess returns to the step 62 shown in FIG.4, that is, to 
the keyboard data input monitoring routine. 

FIG.6 is a timing chart for explaining the opera- 
tion of this embodiment. In FIG.6, (A) shows the input 
signal SI shown in FIG.2, (B) shows the gate control 
signal S2 shown in FIG.2, (C) shows a gate output sig- 
nal S3 shown in FIG.2, (D) shows an ON/OFF state 
S4 of the power source 54, and (E) shows the oper- 
ation of the internal timer of the MRU 56. 

In FIG.6, when t he first input signal is input to the 
MRU 56 as the input signal SI in the state where the 
power source 54 is OFF. the power source 54 is 
turned ON and the internal timer of the MRU 56 is re- 
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set. The gate control signal S2 is turned ON and the 
gate part 58 is opened after the predetermined time 
elapses after the first input signal is input and before 
the second input signal is input. 

Next, when the second input signal is output from 
the keyboard 51, this second input signal is transmit- 
ted to the main body 52 via the gate part 58. The in- 
ternal tinner of the MPU 56 is reset and the internal 
timer starts to operate. When the input signals sub- 
sequent to the second input signal are successively 
input thereafter, these subsequent input signals are 
transmitted as they are to the main body 52, and the 
internal timer is reset every time one of the subse- 
quent input signals is received by the MPU 56. After 
the last input signal is received by the MPU 56 and 
the internal timer times the predetermined time, the 
power source 54 is turned OFF and the gate part 58 
is closed. 

FIG.7 shows data formats used in this embodi- 
ment. The data in put from the keyboard 51 has a ser- 
ial data format having one byte units. 

In FIG.7, (a) shows the data structure of one byte 
of the signal data. In this case, a start bit is arranged 
before a 8-bit signal data, and a parity bit and a stop 
bit are added after the 8-bit signal data. Hence, the 
1 -byte signal data is made up of a total of 11 bits. 

On the other hand, (b) in FIG.7 shows the mutual 
interval of such 1-byte signal data. As shown, a mini- 
mum of 5 ms is provided between two adjacent 1-byte 
signal data. Accordingly, it is possible to determine 
the predetermined time of the gate control signal S2 
shown in FIG.6. 

Therefore, according to this embodiment, the 
power source 54 of the CRT 53 is normally turned ON 
and the display is made on the CRT 53 when the pow- 
er source of the main body 52 (personal computer) is 
turned ON. On the other hand, if no key input Is made 
from the keyboard 51 for the predetermined time, the 
power source of the main body 52 remains ON, but 
the power source 54 of the CRT 53 is turned OFF and 
the display on the CRT 53 disappears. If the key input 
is made firom the keyboard 51 in this state where the 
power source 54 of the CRT 53 is OFF, the power 
source 54 is turned ON and the state of the main body 
52 at the time when the power source 54 is turned ON 
is correctly displayed on the CRT 53. 

In addition, the power source controller 50 can 
take the form of an adapter which may be connected 
to the existing system, without the need to modify the 
main body 52, the keyboard 51 and the like. As may 
be readily seen from FIG.2, those parts of the system 
other than the power source controller 50 which is in- 
dicated by the broken line may be the same as cor- 
responding parts of an existing system, and no hard- 
ware nrK>dlfication of the main body 52 or the key- 
board 51 is necessary. 



Claims 

1. A power source contml apparatus for controlling 
a power source (41) of a display unit (4) of a sys- 

5 tem which includes an input device (1) and a com- 

puter body (3), characterized in that said power 
source control apparatus comprises: 

first means (21) for detecting an input sig- 
nal which is output from the input device (1), and 

10 for turning ON the power source (41) of the dis- 
play unit (4) based on the detectton of the input 
signal in a state where the power source (41) is 
OFF: 

second means (23), coupled to said first 
15 means (21), for turning OFF the power source 

(41) of the display unit (4) if said first means (21) 
detects no input signal for a predetermined time; 
and 

third means (22), coupled to said first 
20 means (21), for transmitting to the computer body 

(3) second and subsequent input signals detect- 
ed by said first means (21). 

2. The power source control apparatus as claimed 
25 in claim 1 , characterized in that said first means 

(21) turns ON the power source (41) of the dis- 
play unit (4) when a first input signal is detected 
in the state where the power source (41) is OFF, 
said first input signal being the input signal which 
30 is first received from the input device (1) by said 

first means (21) in the state where the power 
source (41) is OFF. 

3. The power source control apparatus as claimed 
35 in daim 1 or 2, characterized in that said first 

means (21) and said second means (23) form a 
microprocessor unit (56), and said second means 
(23) includes an internal timer of the micropro- 
cessor unit (56). 

40 

4. The power source control apparatus as claimed 
in any of claims 1 to 3, characterized in that said 
third means (22) includes a gate circuit (57, 58) 
which blocks the first input signal from being 

45 transmitted to the computer body (3) in response 

to a gate control signal output from said first 
means (21). 

5. The power source control apparatus as claimed 
so in any of claims 1 to 4, characterized in that the 

display unit (4) is made up of a cathode ray tube 
(53), and a power source of the computer body 
(3) normally remains ON regardless of the 
ON/OFF state of the power source (41 ) of the dis- 
ss play unit (4). 

6. The power source control apparatus as claimed 
in daim 1, characterized in that said first means 
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(21) turns ON the power source (41) of the dis- 
play unit (4) when a first input signal is detected 
in the state where the power source (41) is OFF, 
said first input signal being the input signal which 
is first received fronn the input device (1) by said 5 
first nieans (21) in the state where the power 
source (41) is OFF, and said third means (22) 
transmits to the computer body (3) only the sec- 
ond and subsequent input signals detected by 
said first means (21 ). io 

The power source control apparatus as claimed 
In any of claims 1 to 6, characterized in that said 
first through third means (21, 23, 22) form an 
adapter which connects to an existing system is 
which includes the display unit (4), the power 
source (41), the input device (1) and the main 
body (3). 
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FIG. 4 
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FIG. 5 



71 



C_ 

HARDWARE TIMER 
( TIME UP ) 




L 



72 



( INTERRUPT j 





73 


TIMER STOP 






CRT POWER 

SOURCE OFF 
GATE OPEN 




f75 



( RETURN j 



10 



EP 0 545 828 A2 




11 



EP0S45 828 A2 



FIG. 7 



HIGH 
LOW 





LSB 














MSB 





STOP BIT 

jL 



I 



START BIT 



PARITY BIT 



HIGH 
LOW 



1ST 
BYTE 



1ST SIGNAL 

GROUP 



NEXT SIGNAL 
GROUP 



2ND 
BYTE 



LAST 
BYTE 



1ST 
BYTE 



D U 



Ems MIN. 



i mg 



MIN. 



12 



